Introduction: Although the characteristics of readmitted patients associated with a family medicine inpatient service have been reported, differing characteristics between groups of patients based on readmission rates have not been studied. The aim of this project was to examine patients with differing rates of readmission.
Readmissions following hospital discharge are common and used by many individuals and organizations as a measure of the quality of care provided by physicians and hospitals. [1] [2] [3] As reported by the Centers for Medicare Services, 4 approximately 1 in 5 patients are readmitted to the hospital within 30 days of discharge. In an attempt to reduce the readmission rates, the Hospital Readmissions Reduction Program was added to the Affordable Care Act. Health care organizations and practitioners are interested in reducing readmission rates, as hospitals in the United States are now financially penalized if their readmission rates for these patients are above a predetermined level. 5 Numerous attempts to reduce readmission rates for hospitals have been described. Although several single-center studies have demonstrated that a hospital's readmission rate is modifiable, authors of systematic reviews were unable to consistently identify a single intervention or a bundle of interventions that reliably reduced the risk of readmission in a manner that could be considered generalizable.
Several studies have examined specific patient populations and their risk factors for hospital readmissions. [11] [12] [13] [14] [15] [16] For example, a systematic review of hospital readmissions in elderly patients found that previous hospital admissions (before index admission), longer duration of hospital stay, morbidity/ comorbidity, and functional disability were common risk factors. 11 Patients readmitted to a family medicine inpatient service had more hospitalizations, more emergency department visits, longer hospital stays, more comorbidities, more discharge medications and higher Charlson scores. [13] [14] [15] Being married had a protective effect for hospital readmission (odds ratio, 0.54; 95% CI, 0.30 to 0.97). 13 Among the Medicaid population, increased number of chronic conditions, medication noncompliance, postdischarge care environments, and substance abuse comorbidities were found to increase the risk of readmission.
14 A broad array of social factors (ie, low socioeconomic status, living situation, lack of social support, marital status, and risk behaviors such as smoking, cocaine use, and medical/visit nonadherence) affect the risk of hospital readmission and mortality in patients with communityacquired pneumonia and heart failure. 12 Interestingly, a small proportion of patients accounts for a disproportionate number of hospital admissions and health care costs. 13 Noted over 30 years ago, total hospital billings were concentrated on a few patients (13%) who consumed as many resources as all other patients combined. 17 These patients have high rates of substance use, homelessness, social isolation, and lack of a medical home. 18 -19 Although the characteristics of readmitted patients associated with a family medicine inpatient service have been reported, the characteristics between groups of patients based on differing readmission rates have not been studied. 13, 15 The aim of this project was to examine patients with a high and low rate of readmission as well as those patients not readmitted over a 3-year period.
Methods
Participants were individuals over the age of 18 years admitted to a family medicine teaching inpatient service at a large academic medical center in the southeast United States between January 1, 2014, and December 31, 2016. Patients were classified into 1 of 3 groups: hospital users without readmission (single admission [SA] ), hospital users with low-frequency readmissions (LfR; 1 to 2 readmissions in any given year, not including the index admission), and hospital users with highfrequency readmissions (HfR; 3 or more readmissions in any given year, not including the index admission). A patient was only classified into 1 of the groups. A readmission was defined as an admission occurring within 30 days of a previous hospital admission.
The data used in this study were obtained from the hospital's administrative informational system (Epic Data Warehouse). Demographic data, including sex, age, home zip code, race, ethnicity, marital status, and insurance status, were collected. In addition, length of stay of the index admission; readmissions (including number, time of day, and day of week); length of stay per each admission; primary discharge diagnoses; presence of psychiatric, substance abuse, or chronic pain diagnoses; medication list (number of medications); problem list (number of problems); Charlson Comorbidity Index (CCI); and Morse Fall Scale (MFS) were also obtained. Patients were also grouped by age (young, Ͻ40 years of age; middle, Ն40 and Ͻ60 years of age; old, Ն60 years of age), CCI (low, Յ1; medium, 2 to 4; and high, Ն5), MFS (0 to 24 ϭ no risk, 25 to 50 ϭ low risk, and Ն51 ϭ high risk), and zip code (east area including 32601, 32609, 32640, and 32604; west area including 32603, 32607, 32608, and 32656; and other). The number of patient deaths in each readmission group was obtained.
Data Analysis
Descriptive statistics were used to characterize the 3 groups of subjects. Differences in the characteristics of inpatients were compared between readmission frequency levels by using the Wilcoxon rank sum test for continuous variables and 2 test or Fisher exact test for categoric variables. Multivariate logistic regressions were used for predicting HfR among all patients. All analyses were performed using R (version 3.3.0). Significance was defined at a confidence level of P Ͻ .05.
Results
A total of 2621 unique patients were admitted during the 3-year study period, with 897 patients being in the LfR group and 314 patients in the HfR group (Table 1) . Patients in the SA group were significantly older than the patients in either the LfR or HfR groups. The HfR group had a higher proportion of males and single patients compared with the SA and LfR groups. The SA group had a lower percentage of patients with Medicare or Medicaid compared with the LfR and HfR groups. No differences in the race, ethnicity, or zip code were noted.
The average hospital length of stay was the longest in the HfR group (Table 2) . Patients in the HfR group more commonly had a psychiatric, substance abuse, and chronic pain diagnosis compared with the other groups. Furthermore, the HfR group had significantly more medications and problems listed as well as a significantly higher mean CCI and MFS, especially when compared with the SA group.
The primary discharge diagnoses among the 3 groups were similar ( Table 3) . As noted, 6 of the 10 most frequent diagnoses were common among all groups. Diagnoses related to the cardiopulmonary system were the most common. Chest pain, septicemia, chronic obstructive pulmonary disease, pneumonia, and heart failure were common among all groups.
As noted by the results of the multivariate logistic regression analysis (Table 4) , only age group, CCI, MFS, medication list, and problem list were statistically significant for predicting high frequency of readmission. Patients aged 40 years or older had much lower odds of readmission as compared with younger patients. No statistical difference between patients of 40 to 59 years old and those aged 60 years or above was noted. As expected, high levels of CCI scores were found to be associated with much higher odds of readmission. Compared with patients with a CCI of 1 or lower, patients with a CCI between 2 and 4 were nearly 4 times as likely (in terms of odds), and patients with CCI of 5 or above were 9.6 times as likely, to have 3 or more readmissions in any given year. Only patients with a low risk of fall were significantly associated with a high rate of readmission. Overall, a total of 314 patients were readmitted to the hospital 3 or more times in a calendar year during the study period 
Discussion
In general, the group of patients experiencing a HfR had several unique characteristics compared with the other patient groups studied (Tables 1 and  2 ). For instance, the mean age of the patients in both readmission groups was significantly lower than the mean age of all other patients admitted. Although a similar finding was found in patients readmitted for heart failure, acute myocardial infarction, and pneumonia, this finding seems counterintuitive, as older patients are more often frail and would seem to have a higher risk of readmission. 20 Patients in the HfR group were more likely to be single or divorced compared with the other 2 groups. This finding is consistent with the belief that social support as provided by a marriage or close personal relationship decreases the risk of readmission. Finally, Medicaid serves low-income patients, and socioeconomic status is known to be associated with a higher risk of readmission. 20 Our data showed higher proportions of patients with Medicaid or Medicare that reaffirms this previously held belief (Table 1) .
The HfR group had a higher proportion of patients with either a psychiatric, substance abuse, or chronic pain diagnosis compared with the other groups studied. This finding has also been observed in prior studies, and the presence of similar comorbidities might be an important predictor of readmission risk. In addition, patients in this group had more medications and problems listed in their medical record. Finally, the CCI and MFS are increased in the patients who are readmitted and are highest in the HfR group.
Hospital readmissions have been attributed, at least in some part, to poor or incomplete care in the hospital. We found that discharge diagnoses were similar across the groups. Although one theory is that patients were discharged too soon, another possibility is that some patients may be unable to care for themselves independently. In fact, patients in the HfR group had the longest length of stay compared with the other groups of patients. Patients in the HfR group also had a number of characteristics that, when combined, might be too challenging for individuals to manage on their own. Hospital systems and/or health care providers may need to create strategies to help some high-risk patient populations manage their disease as opposed to primarily focusing on the disease itself. These strategies could include the use of a registered nurse health coach in the clinic primarily responsible for the patient.
The results of this study may provide insight into the readmission risk for certain patients. For example, physicians may not intuitively be as concerned about discharging a younger patient as opposed to someone older. But our study found that younger patients had a higher risk of readmission, so providers might take this into consideration at discharge. Single patients may benefit from additional support provided by a health care provider conducting home visits and other activities that provide these patients with an additional supportive relationship. The presence of certain diagnoses, such as sepsis, may actually serve as a marker for hospitalized patients who have other underlying health care concerns, and their follow-up care once discharged may need to be further individualized. For instance, a medication review and education on use may need to be provided to patients with a large number of prescriptions. In addition, these patients may benefit from more frequent clinic or home visits. Finally, the patients in the HfR group had about an 80% turnover rate, indicating the list of these specific patients is fairly dynamic. As such, interventions to decrease the number of patients frequently readmitted to decrease global readmission rates should consider addressing patients with certain characteristics (eg, age, CCI, MFS, and medication and problem lists) rather than focusing on specific patients. Furthermore, the ability to predict patients who may become HfR members is probably more important than understanding the specific individuals if the goal is to reduce readmissions.
Several limitations of this study are present. The study included patient care data obtained retrospectively from a large academic health center hospital located in a southeastern US city. Therefore, the results and conclusions may not be applicable to other hospitals of varying types, size, or locations. In addition, the data utilized in this study were obtained from the hospital's administrative informational system, and a mechanism to confirm accuracy was not available. Finally, readmitted patients were classified into the groups based on the number of readmissions in a calendar year; it is possible that the overall number of patients classified into the HfR group would have been higher if a rolling readmission rate was utilized. Of the 30 patients who experienced readmissions separated by 2 consecutive calendar years, 28 of these patients were already classified in the HfR group. Therefore, using this alternative method would have little if any impact on our results.
In conclusion, the group of patients who experience 3 or more readmissions to the hospital in a calendar is associated with several characteristics: younger age; single; have psychiatric, substance abuse, or chronic pain diagnosis; and have longer medication and problem lists. A further evaluation of these characteristics may provide additional information and allow the ability to intervene earlier with patients before the readmission. Finally, the list of specific individual patients considered to be high users for hospital readmissions was dynamic and changed during 3 consecutive years, and addressing the needs of these specific patients may not be an appropriate strategy to reduce global readmission rates. 
